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(57) ABSTRACT 

Embodiments of the invention are directed to system and 
method for managing parallel development of projects. One 
embodiment of the invention is a method of automatically 
managing processes in the parallel development of an appli 
cation through a graphical user interface. The graphical user 
interface manages the automated processes, which are able to 
complete their tasks without further user interaction. The 
automated processes managed by the graphical user interface 
include, provisioning a first development environment and 
second development environment. The processes also 
includes deploying a second release of an application to the 
second development environment, and merging modifica 
tions to the second source code and the second content of the 
second release into a first source code and a first content of the 
first release. After the releases have been merged together, the 
process automatically deploys the third release of the appli 
cation to a production environment for use by users. 
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AUTOMATED METHODS AND SYSTEMS 
FOR DEVELOPING AND DEPLOYING 

PROJECTS IN PARALLEL 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit under 35 U.S.C. 
119(e) of U.S. Provisional Patent Application No. 61/015,617 
filed on Dec. 20, 2007 entitled “METHODS AND SYSTEMS 
FOR MANAGING PROJECTS IN PARALLEL IN AN 
AUTOMATEDMANNER', which is hereby incorporated by 
reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The invention relates generally to the parallel devel 
opment of applications, and more specifically to automating 
the parallel development process throughout the develop 
ment, testing, and deployment processes. 
0004 2. Description of the Related Art 
0005 Developing and deploying applications in a robust 
manner to be accessed by users, especially web applications, 
requires a number of processes. For a web application, these 
processes include managing source code, testing code, and 
deploying the code along with content to a production system 
where it can be accessed by users. These processes can take a 
Substantial amount of time (and be prone to error), meaning 
that some changes cannot be tested or implemented until 
other changes have been tested and implemented. This need 
to wait slows down the overall development of an application. 
0006 IT developers perform parallel development tasks 
using source control tools for example MKS Source code 
control system. MKS provides support for parallel develop 
ment by allowing multiple development paths, or multiple 
versions of the same file, to exist in the same location. How 
ever, managing of Source code in parallel is only one part of 
the process of developing, testing, and deploying robust 
applications, especially web applications. Aside from Source 
code, througout a web application's lifecycle, a change to a 
web application's underlying page definitions, URLs, meta 
data, content, graphics, documents, and resources may need 
to be worked on or tested in parallel. 
0007. By using a parallel development process, multiple 
changes and additions to an application can be implemented 
at Substantially the same time. In general, the problem of 
parallel development and managing resources in parallel can 
basically be described as modifying the same resource or a 
collection of artifacts at the same time. This can be compli 
cated by the fact that a resource may be indirectly changed if 
there are cross or inter-resource dependencies and references. 
The basic ability to manage business and IT resources in 
parallel (pages, content and portlet applications, or business 
functions) is further complicated by the underlying technol 
ogy that supports the platform. For example, IBM Portal 
Server does not provide an automated framework which 
enables development of resources in parallel. 
0008. In general, parallel development requires the ability 
to develop, virtualize, test and deploy the same resource or 
collection or resources at the same time; making modifica 
tions in parallel, with changes to one resource not having any 
affect on the other versions of that resource. 
0009 Methods to extend parallel development throughout 
the entire application development process have to this point 
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been ad-hoc, manual or user-intensive, and prone to error. 
What is needed is an overall system and process, preferably 
automated, to perform parallel development of an applica 
tion. 

SUMMARY OF THE INVENTION 

00.10 Embodiments of the invention relate to a system for 
automating the parallel development process throughout the 
development, testing, and deployment processes. The inven 
tion provides non-technical users with an automated frame 
work to initialize parallel streams; promote resources from a 
parallel stream to a production stream; get the latest resources 
from a production stream to a parallel stream as well as 
compare between streams. In order to Support parallel devel 
opment of resources, embodiments of the invention provide 
the ability for users to create a main trunk, call the production 
stream, and branches, called parallel streams while Success 
fully maintaining a parallel development environment. 
Embodiments of the invention can be installed on one or more 
servers, including distinct servers specifically for Supporting 
an application platform, a source code control system, or a 
content management system. Alternative embodiments of the 
invention utilize a separate build and deployment server for 
building executable source code and deploying it to the one or 
more servers making up a development environment. 
0011 Alternative embodiments of the invention utilize a 
branching system to allow parallel development of applica 
tions, including source code and content. Users can work with 
a main trunk, called the production stream, and branches, 
called parallel streams. By using a branching strategy, mul 
tiple versions of the same resource (e.g. a source code file or 
an image for a web page) can be modified and managed in 
isolation of other versions of the resource. Embodiments of 
the invention apply this branching strategy across compo 
nents of the development process, including testing environ 
ments, staging servers, production servers, application plat 
forms, and content management systems. These systems are 
generally referred to as the business development environ 
ment (i.e. BDE or eBDE). Regardless of the number of par 
allel streams, there is preferably one live version of a 
resource that can be deployed to a production environment, 
and that is viewed by the end-user or customer. This means 
that all the parallel streams eventually have to be merged or 
consolidated, as necessary, into the production stream so that 
the resource can be released into the production environment. 
While technically more challenging, the embodiment of the 
invention ensures that at any one time and on a permanent 
basis, the production stream corresponds to Live’ which 
operationally takes the guess work of which stream corre 
sponds to Live as well as ensuring any resource conflicts are 
found in “design time' as opposed to “run-time.” 
0012. Alternative embodiments of the invention manage 
deployment of resources to a production environment, 
including merging of parallel streams of development into a 
production stream in an automated manner. These resources 
include one or more of content fragments managed within 
TeamSite, Portal resources (e.g. page definitions, URL map 
pings, and portlet applications), Customer Authentication 
Module (CAM) resources assigned to portlet applications, 
and shared application components installed within the portal 
server environment. Embodiments of the invention provide a 
way to create new streams, and to move resources between 
streams to enable parallel development of single or collection 
of resources, which can then be moved into a production 
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stream to be deployed into a production Live environment. 
Embodiments of the invention provide a way to create new 
streams, and to move resources between streams to enable 
parallel development of single or a collection of resources, 
which can then be moved into a production stream to be 
deployed into a production environment. Other automated 
operations can include initializing new parallel streams, get 
ting the latest stream to begin work from, comparing differ 
ences between streams (and individual resources within the 
streams), managing testing and users of streams, and per 
forming a rollback of merged in changes. 
0013 Alternative embodiments of the invention include a 
web based system connected to the development, testing, 
pre-production, and production environments. The manage 
ment of an application through these systems can be done 
using a web interface. The web interface also includes the 
ability for collaborative decision making, and the ability for 
multiple individuals to participate, including the approving or 
disapproving of certain actions and addition/modification/ 
deletion of resources. The web interface also provides the 
ability to visually manage the merging process in detail by 
individually reviewing resources before they are deployed to 
the next phase of development. This can include merging 
changes from parallel versions of a resource. 
0014. Using this automated system, development can 
advantageously be performed in parallel on multiple features 
from a common staring point, and these features can then be 
combined together into a final production stream. Alterna 
tively, one branch can go to production first, and changes are 
later incorporated into that production branch. Deployment 
of one of the parallel streams to a production environment can 
also be advantageously managed and performed automati 
cally at a non-technical, non-IT user's direction. 
00.15 More Specifically, some embodiments of the inven 
tion are directed to systems and methods for managing par 
allel development of projects. One embodiment of the inven 
tion is a method of automatically managing processes in the 
parallel development of an application using a graphical user 
interface. The graphical user interface manages the auto 
mated processes, which are able to complete their tasks with 
out further user interaction. The automated processes man 
aged by the graphical user interface include, provisioning a 
first development environment including at least a first appli 
cation platform, a source code control system, and a content 
management system. The processes also include generating, 
from a first release of the application having first source code 
and first content using the first development environment, a 
second release of the application, wherein the second release 
includes second source code and second content of the appli 
cation. The processes also include provisioning a second 
development environment, including at least a second appli 
cation platform, a source code control system, and a content 
management system. The processes also includes deploying 
the second release to the second development environment, 
and merging modifications to the second source code and the 
second content of the second release into the first source code 
and the first content of the first release to generate a third 
release of the application including third source code and 
third content. The processes also include, after the releases 
have been merged together, deploying the third release of the 
application to a production environment for use by users of 
the application. The deployment includes installing execut 
able versions of the third source code and the third content, to 
another application platform for the production environment. 
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0016. Alternative embodiments of the invention also 
include where merging the modifications to the second source 
code and the second content of the second release into the first 
Source code and the first content of the first release to generate 
a third release of the application including third source code 
and third content is performed by a non-technical business 
user through the graphical user interface. Embodiments of the 
invention also include where provisioning the second appli 
cation platform includes running one or more scripts to install 
Source code and content on the second application platform. 
Embodiments of the invention also include deploying the 
third release of the application to a pre-production environ 
ment, and testing the third release in the pre-production envi 
ronment, before deploying the third release to a production 
environment. In addition, this can include generating a base 
line based on the second development environment, where 
the baseline includes the status of Source code and content 
files within the second development environment, comparing 
the second release of the application to the baseline, and 
deploying the second release of the application to the second 
development environment responsive to the comparison. 
0017 Alternative embodiments of the invention also 
include a graphical comparison for merging changes to the 
source code and content between the first release and the 
second release. Embodiments of the invention also include 
comparing rendered displays of content files. Embodiments 
of the invention also include where the rendered displays of 
the content files are selectively highlighted for visual com 
parison. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 Various objects, features, and advantages of the 
present invention can be more fully appreciated with refer 
ence to the following detailed description of the invention 
when considered in connection with the following drawings, 
in which like reference numerals identify like elements. 
0019 FIG. 1 is a diagram showing one way how different 
parallel branches of a development process can be deployed 
to a production system. 
0020 FIG. 2 is a system diagram showing the various 
systems and entities involved in the parallel development of a 
production stream and parallel stream. 
0021 FIG. 3 is a system diagram showing the various 
system and entities involved in the parallel development pro 
cess along with their unique artifact IDs. 
0022 FIG. 4 is system diagram showing how an environ 
ment configurator can be used to provision new parallel BDE 
environments. 
0023 FIG. 5 is a system diagram showing the relationship 
between the systems involved in the parallel development 
process. 
0024 FIG. 6 is a more detailed system diagram showing 
the relationship between the systems involved in the parallel 
development process. 
0025 FIG. 7 is a system diagram showing the flow of 
information between environments in the parallel develop 
ment process for a first release. 
0026 FIG. 8 is a system diagram showing the correspond 
ing workareas within the environments. 
0027 FIG. 9 is a system diagram showing the flow of 
information between environments in the parallel develop 
ment process of a second release. 
0028 FIG. 10 is a system diagram showing the corre 
sponding workareas within the environments. 



US 2009/0300580 A1 

0029 FIG. 11 is a system diagram showing the flow of 
information between environments in the parallel develop 
ment process of a second release. 
0030 FIG. 12 is a system diagram showing the corre 
sponding workareas within the environments. 
0031 FIG. 13 is a system diagram showing the design of 
the deployment component of the MPP. 
0032 FIG. 14 is a system diagram showing the design of 
the installation component of the MPP. 
0033 FIG. 15 is a system diagram showing the implemen 
tation of a BDE. 
0034 FIG. 16 is a system diagram showing further details 
of the BDE environment. 
0035 FIG. 17 is a system diagram showing the flow of 
information between systems in the MPP. 
0036 FIG. 18 is a system diagram showing the commu 
nication of directory information between systems. 
0037 FIG. 19 is a system diagram showing further details 
of the communication between systems. 
0038 FIG. 20 is a system diagram showing details of a 
directory system capable of being used with the MPP. 
0039 FIG. 21 is a system diagram showing the sharing of 
directory information between parallel BDE systems. 
0040 FIG. 22 is a system diagram showing communica 
tion of directory information between BDE environments. 
0041 FIG. 23 is a user interface to the MPP showing a log 
of tasks completed and other system messages. 
0042 FIG. 24 is a system diagram showing details of the 
systems involved in developing and deploying multiple web 
applications in parallel. 
0043 FIG. 25 is system diagram showing the links 
between systems involved in the deployment of a parallel 
Stream. 

0044 FIG. 26 is a system diagram showing the links 
between systems involved in the BDE environments and 
deployment systems. 
0045 FIG. 27 is a system diagram showing details of an 
implementation of the MPP. 
0046 FIG. 28 is a system diagram showing the details of a 
disaster recovery feature for the MPP. 
0047 FIG. 29 is a system diagram showing further details 
of the disaster recovery feature of the MPP. 
0048 FIG.30 is a system diagram showing further details 
of the disaster recovery feature of the MPP. 
0049 FIG. 31 is a system diagram showing the compo 
nents involved in the failover feature of the MPP. 
0050 FIG.32 is a system diagram showing components of 
the system involved in deploying a parallel stream. 
0051 FIG.33 is a flow diagram showing the overall pro 
cess for creating a new parallel stream. 
0052 FIG. 34 is a flow diagram showing the process for 
initiating a new parallel stream. 
0053 FIG. 35 is a flow diagram showing the process for 
the get latest process of the MPP. 
0054 FIG. 36 is a flow diagram showing details of the 
initialization process. 
0055 FIG. 37 is a flow diagram showing details of the 
deployment process. 
0056 FIG. 38 is a flow diagram showing details of the 
promotion process. 
0057 FIG. 39 is a system diagram showing the deploy 
ment process and flow of information over time. 
0058 FIG. 40 is a system diagram showing the get latest 
process and flow of information over time. 
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0059 FIG. 41 is a user interface of the MPP showing how 
different security groups can be configured. 
0060 FIG. 42 is a user interface of the MPP showing 
configuration of the get latest process. 
0061 FIG. 43 is a user interface of the MPP showing the 
overall design of the system. 
0062 FIG. 44 is a user interface of the MPP showing the 
beginning of the code deployment workflow. 
0063 FIG. 45 is a user interface of the MPP showing 
configuration settings for the deployment process. 
0064 FIG. 46 is a user interface of the MPP showing part 
of the get latest process. 
0065 FIG. 47 is a user interface of the MPP showing part 
of the deployment process. 
0066 FIG. 48 is a user interface of the MPP showing the 
results of the deployment process. 
0067 FIG. 49 is a user interface of the MPP showing 
deploying code to production 
0068 FIG. 50 is a user interface of the MPP showing 
further details of deploying code to production. 
0069 FIG. 51 is a user interface of the MPP showing 
further details of deploying code to production. 
(0070 FIG. 52 is a user interface of the MPP showing the 
results of the deployment process. 
(0071 FIG. 53 is a user interface of the MPP showing how 
a production and a parallel version of a project are compared. 
(0072 FIG. 54 is a user interface of the MPP showing how 
a production and a parallel version of a web page layout are 
compared. 
(0073 FIG.55 is a user interface of the MPP showing how 
a production and a parallel version of a web page are com 
pared. 
(0074 FIG. 56 is a user interface of the MPP showing a 
Summary of the merging process. 
(0075 FIG. 57 is a user interface of the MPP showing how 
a production and parallel version of the code are compared. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE INVENTION 

0076. Before explaining at least one embodiment of the 
invention in detail, it is to be understood that the invention is 
not limited in its application to the details of construction and 
to the arrangements of the components set forth in the fol 
lowing description or illustrated in the drawings. The inven 
tion is capable of other embodiments and of being practiced 
and carried out in various ways. Also, it is to be understood 
that the phraseology and terminology employed hereinare for 
the purpose of description and should not be regarded as 
limiting. 
0077. As such, those skilled in the art will appreciate that 
the conception, upon which this disclosure is based, may 
readily be utilized as a basis for the designing of other struc 
tures, methods and systems for carrying out the several pur 
poses of the present invention. It is important, therefore, that 
the invention be regarded as including equivalent construc 
tions to those described herein insofar as they do not depart 
from the spirit and scope of the present invention. 
0078. In addition, features illustrated or described as part 
of one embodiment can be used on other embodiments to 
yield a still further embodiment. Additionally, certain fea 
tures may be interchanged with similar devices or features not 
mentioned yet which perform the same or similar functions. It 
is therefore intended that such modifications and variations 
are included within the totality of the present invention. 
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0079 Embodiments of the invention relate to a system for 
automating the parallel development process throughout the 
development, testing, and deployment processes. The inven 
tion provides non-technical users with an automated frame 
work to initialize parallel streams; promote resources from a 
parallel stream to a production stream; get the latest resources 
from a production stream to a parallel stream as well as 
compare between streams. In order to Support parallel devel 
opment of resources, embodiments of the invention provide 
the ability for users to create a main trunk, call the production 
stream, and branches, called parallel streams while Success 
fully maintaining a parallel development environment. 
0080 Embodiments of the invention utilize a branching 
system to allow parallel development of applications, includ 
ing source code and content. Users can work with a main 
trunk, called the production stream, and branches, called par 
allel streams. By using a branching strategy, multiple versions 
of the same resource (e.g. a source code file oran image for a 
web page) can be modified and managed in isolation of other 
versions of the resource. Embodiments of the invention apply 
this branching strategy across components of the develop 
ment process, including testing environments, staging Serv 
ers, production servers, application platforms, and content 
management systems. These systems are generally referred to 
as the business development environment (i.e. BDE or 
eBDE). Regardless of the number of parallel streams, there is 
preferably one live version of a resource that can be 
deployed to a production environment, and that is viewed by 
the end-user or customer. This means that all the parallel 
streams eventually have to be merged or consolidated, as 
necessary, into the production stream so that the resource can 
be released into the production environment. While techni 
cally more challenging, the embodiment of the invention 
ensures that at any one time and on a permanent basis, the 
production stream corresponds to Live' which operation 
ally takes the guess work of which stream corresponds to 
Live as well as ensuring any resource conflicts are found in 
"design time as opposed to “run-time.” 
0081 Embodiments of the invention manage deployment 
of resources to a production environment, including merging 
of parallel streams of development into a production stream in 
an automated manner. These resources include one or more of 
content fragments managed within TeamSite, Portal 
resources (e.g. page definitions, URL mappings, and portlet 
applications), Customer Authentication Module (CAM) 
resources assigned to portlet applications, and shared appli 
cation components installed within the portal server environ 
ment. Embodiments of the invention provide a way to create 
new streams, and to move resources between streams to 
enable parallel development of single or collection of 
resources, which can then be moved into a production stream 
to be deployed into a production Live environment. 
Embodiments of the invention provide a way to create new 
streams, and to move resources between streams to enable 
parallel development of single or a collection of resources, 
which can then be moved into a production stream to be 
deployed into a production environment. Other automated 
operations can include initializing new parallel streams, get 
ting the latest stream to begin work from, comparing differ 
ences between streams (and individual resources within the 
streams), managing testing and users of streams, and per 
forming a rollback of merged in changes. 
0082 Embodiments of the invention include a web based 
system connected to the development, testing, pre-produc 

Dec. 3, 2009 

tion, and production environments. The management of an 
application through these systems can be done using a web 
interface. The web interface also includes the ability for col 
laborative decision making, and the ability for multiple indi 
viduals to participate, including the approving or disapprov 
ing of certain actions and addition/modification/deletion of 
resources. The web interface also provides the ability to visu 
ally manage the merging process in detail by individually 
reviewing resources before they are deployed to the next 
phase of development. This can include merging changes 
from parallel versions of a resource. 
I0083. Using this automated system, development can 
advantageously be performed in parallel on multiple features 
from a common staring point, and these features can then be 
combined together into a final production stream. Alterna 
tively, one branch can go to production first, and changes are 
later incorporated into that production branch. Deployment 
of one of the parallel streams to a production environment can 
also be advantageously managed and performed automati 
cally at a non-technical, non-IT user's direction. 
I0084 Embodiments of the invention include a layer of 
hardware and Software interfacing with components of the 
development system, including the content management sys 
tem (e.g. Interwoven's TeamSite), Source code management 
system, and the application platform. The hardware and Soft 
ware layer includes a graphical user interface (that may 
include non-graphical interface elements) that can be used to 
control its operations. A parallel BDE is created that has its 
own set of synchronized strategic development environments 
(SDEs) on which code is deployed, and in which various 
testing can take place such as SAT, UAT, and Pre-Prod Test 
1ng. 
0085. In at least one embodiment of the invention, man 
aging a project in parallel includes an initialization process, a 
get latest process, and a promotion process. The process of 
using a parallel development stream begins with initializing a 
parallel stream. This is the process whereby the BDE envi 
ronment of the parallel stream is configured, setup, and 
installed with the contents of the production stream BDE. 
Once aparallel stream BDE has been initialized, it is basically 
a complete clone of, or Substantially similar to, the production 
stream. This allows management of the code, content, and 
configuration in parallel from the last current version. 
0086. In order to manage existing portal resources in par 
allel, they are preferably identical, and this means that the 
internal unique identifiers for those resources needs to be the 
same across different parallel streams. However, it is also 
important that when creating new resources within a parallel 
or production stream, they are given new unique identifiers 
that will not conflict with resources that have been created on 
other streams. This can be done through a localization Script. 
The embodiment of the invention empowers non-technical 
users to initiate parallel streams and to work in parallel while 
preserving unique identifies of existing resources or creating 
new ones as necessary in an automated fashion without hav 
ing actual visibility to what those unique IDs are. 
I0087 To actually begin work on the parallel development 
stream, a get latest workflow is used to move resources from 
a production stream to a parallel stream, or from a parallel 
stream to another parallel stream. As part of the get latest 
workflow, a detailed comparison is made of the target envi 
ronment/parallel stream workarea (which contains the con 
tent, including versioned portal resources) as a baseline. The 
baseline also preferably includes a list of installed applica 
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tions on the environment and their associated versions. Once 
a comparison has been performed, the results are preferably 
displayed to a BDE Staff user (still within the context of the 
workflow), and the user can then make a decision on the 
resources that they wish to be synchronized. This allow all, or 
just part, of an application to be developed in parallel. 
0088 A promotion process is used to move resources from 
parallel streams into the production stream. The production 
stream is preferably in the environment that is used to deploy 
resources into the pre-production and production environ 
ments. The promotion process compares the changes that 
have been made in the parallel stream vs. the production 
stream (or other parallel stream) that it will be merged into. 
These changes are preferably displayed for a non-technical 
user through a graphical user interface, so that a BDE user can 
easily accept or reject changes that are to be merged into the 
new stream. After the merged stream has been created it can 
be optionally automatically deployed, along with the neces 
sary resources, to a production environment for access by end 
USCS. 

0089. Other features of the parallel development system 
can include advanced logging features, disaster recovery pro 
tection, and integration with LDAP systems that are adapted 
to a development process including parallel streams. 
0090 Embodiments of the invention include being imple 
mented on a computer system. The computer system includes 
a bus or other communication mechanism for communicating 
information, and a processor coupled with the bus for pro 
cessing information. The computer System also includes a 
main memory, Such as a random access memory (RAM) or 
other dynamic storage device, coupled to the bus for storing 
information and instructions to be executed by the processor. 
Main memory also may be used for storing temporary vari 
ables or other intermediate information during execution of 
instructions to be executed by the processor. The computer 
system further includes a read only memory (ROM) or other 
static storage device coupled to the bus for storing static 
information and instructions for the processor. A storage 
device. Such as a magnetic disk or optical disk, is provided 
and coupled to bus for storing information and instructions. 
0091. The computer system may be coupled via bus to a 
display, such as a cathode ray tube (CRT), for displaying 
information to a computer user. An input device, including 
alphanumeric and other keys, is coupled to the bus for com 
municating information and command selections to the pro 
cessor. Another type of user input device is cursor control, 
Such as a mouse, a trackball, or cursor direction keys for 
communicating direction information and command selec 
tions to the processor and for controlling cursor movement on 
display. This input device typically has two degrees of free 
dom in two axes, a first axis (e.g., X) and a second axis (e.g., 
y), that allows the device to specify positions in a plane. 
0092. The invention is related to the use of the computer 
system for managing projects in parallel. According to one 
embodiment of the invention, the managing projects in par 
allel system is provided by the computer system in response 
to the processor executing one or more sequences of one or 
more instructions contained in the main memory. Such 
instructions may be read into the main memory from another 
computer-readable medium, Such as a storage device. Execu 
tion of the sequences of instructions contained in the main 
memory causes the processor to perform the process steps 
described herein. One or more processors in a multi-process 
ing arrangement may also be employed to execute the 
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sequences of instructions contained in the main memory. In 
alternative embodiments, hard-wired circuitry may be used in 
place of or in combination with Software instructions to 
implement the invention. Thus, embodiments of the invention 
are not limited to any specific combination of hardware cir 
cuitry and Software. 
0093. The term “computer-readable medium' as used 
herein refers to any medium that participates in providing 
instructions to the processor for execution. Such a medium 
may take many forms, including but not limited to, non 
Volatile media, Volatile media, and transmission media. Non 
Volatile media includes, for example, optical or magnetic 
disks, such as a storage device. Volatile media includes 
dynamic memory, such as main memory. Transmission media 
includes coaxial cables, copper wire and fiber optics, includ 
ing the wires that comprise the bus. Transmission media can 
also take the form of acoustic or light waves, such as those 
generated during radio-wave and infra-red data communica 
tions. 
0094 Common forms of computer-readable media 
include, for example, a floppy disk, a flexible disk, hard disk, 
magnetic tape, or any other magnetic medium, a CD-ROM, 
any other optical medium, punchcards, papertape, any other 
physical medium with patterns of holes, a RAM, a PROM, 
and EPROM, a FLASH-EPROM, any other memory chip or 
cartridge, a carrier wave as described hereinafter, or any other 
medium from which a computer can read. 
0.095 Various forms of computer readable media may be 
involved in carrying one or more sequences of one or more 
instructions to the processor for execution. For example, the 
instructions may initially be carried on a magnetic disk of a 
remote computer. The remote computer can load the instruc 
tions into its dynamic memory and send the instructions over 
a telephone line using a modem. A modem local to the com 
puter system can receive the data on the telephone line and use 
an infra-red transmitter to convert the data to an infra-red 
signal. An infra-red detector coupled to the bus can receive 
the data carried in the infra-red signal and place the data on 
the bus. The bus carries the data to main memory, from which 
the processor retrieves and executes the instructions. The 
instructions received by the main memory may optionally be 
stored on the storage device either before or after execution by 
the processor. 
0096. The computer system also includes a communica 
tion interface coupled to the bus. The communication inter 
face provides a two-way data communication coupling to a 
network link that is connected to a local network. For 
example, the communication interface may be an integrated 
services digital network (ISDN) card or a modem to provide 
a data communication connection to a corresponding type of 
telephone line. As another example, the communication inter 
face may be a local area network (LAN) card to provide a data 
communication connection to a compatible LAN. Wireless 
links may also be implemented. In any such implementation, 
the communication interface sends and receives electrical, 
electromagnetic or optical signals that carry digital data 
streams representing various types of information. 
0097. The network link typically provides data communi 
cation through one or more networks to other data devices. 
For example, the network link may provide a connection 
through the local network to a host computer or to data equip 
ment operated by an Internet Service Provider (ISP). The ISP 
in turn provides data communication services through the 
world wide packet data communication network now com 
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monly referred to as the “Internet. The local network and the 
Internet both use electrical, electromagnetic or optical signals 
that carry digital data streams. The signals through the various 
networks and the signals on the network link and through the 
communication interface, which carry the digital data to and 
from the computer system, are exemplary forms of carrier 
waves transporting the information. 
0098. The computer system can send messages and 
receive data, including program code, through the network 
(S), the network link and the communication interface. In the 
Internet example, a server might transmit a requested code for 
an application program through the Internet, the ISP, the local 
network and the communication interface. In accordance 
with the invention, one such downloaded application pro 
vides for managing projects in parallel as described herein. 
0099 FIG. 1 is a diagram showing one way different par 

allel branches of a development process can be deployed to a 
production system. The diagram includes a main production 
branch 102, as well as three parallel branches (streams) of 
development 104, 106, and 108. Each stream includes mul 
tiple versions (e.g. 118, 120, and 122) that eventually reach 
the main production branch 102. 
0100. The MPP system uses a branching strategy to allow 
development of multiple streams simultaneously. The main 
production branch 102 is the live or production branch that is 
released to users. The other branches can be worked on simul 
taneously, but are merged with the main branch before going 
to the production environments to be used by end users. 
01.01 Parallel development branches 104, 106, and 108 
represent further development of the main branch. To orga 
nize these multiple branches, version numbers are assigned 
showing where they were derived from the main branch (or 
parent branch) and Sub Version numbers are assigned for 
versions within that branch. In the example diagram of FIG.1. 
version 2.2112 of parallel branch 104 is merged into produc 
tion branch as version 4.0118, while version 2.1.2114 of 
parallel branch 106 is merged into version 5.0 120 of produc 
tion branch, and version 1.3 of parallel branch 108 is merged 
into version 6.0 122 of production branch. This shows that 
parallel development branches can be derived from the initial 
version within a production branch, from a Subsequent ver 
sion in the production branch (parallel branch 104), and also 
from a version in a parallel branch (parallel branch 106). 
0102) Each of the production branches and parallel 
branches are a branched version of the entire project being 
developed. This includes a branched version of content frag 
ments managed within a content management system (e.g. 
TeamSite), portal resources (e.g. page definitions, URL map 
pings), portlet applications (e.g. larger applications), CAM 
resources (assigned to portlet applications), and shared appli 
cation components (installed within the portal server environ 
ment). This allows the MPP system to be used for an entire 
project in a cohesive and automatic manner, and not just for 
code, html, or content in isolation. 
0103 FIG. 2 is a system diagram showing the various 
systems and entities involved in parallel development with a 
production stream and parallel stream. The diagram shows a 
production stream 202 with a business development environ 
ment (BDE) 206, a synchronized strategic development envi 
ronment (SDE), a pre production environment 210, and a 
production environment 210. Similarly, there is a parallel 
stream 224 with a BDE 220 and synchronized SDE 222. 
These two environments are connected through MKS 214 and 
unsynchronized SDE 216. The platform components, such as 
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the content repository, Interwoven TeamSite, and the IBM 
Portal Server assembly do not explicitly support branching of 
resources, each can only have one live version of resource at 
any one time. Therefore, embodiments of the invention use a 
hardware and environment based solution as opposed to one 
that is purely software based. In alternative embodiments, 
however, a software based solution may be implemented in 
accordance with the processes described herein. 
0104. In production stream 202, the BDE user works with 
BDE 206 to develop and manage content that can be deployed 
to synchronized SDE 208. BDE is used to refer to a combi 
nation of a content management system and portal server. 
BDE can consist of both TeamSite and Portal Server, and 
allows non-technical users to create portal pages and content 
fragments, and assemble the pages with functional IT arti 
facts. The synchronized SDE 208 is used for testing of both 
the content and code before being deployed to a production 
environment 212. The production environment is the one in 
which the final version of a resource resides, and the environ 
ment the customer or front end user will access. Additionally, 
the process may include deployment to a pre-production sys 
tem 210 for more thoroughly testing the entire stream, includ 
ing content, code, and html, before deployment to users. The 
pre-production environment is a synchronized SDE config 
ured to mimic the configuration of the production environ 
ment. This can include host connectivity, firewall or security 
configuration or additional server setup. This is an optional 
environment that not all projects need, but that can be used to 
increase the level of confidence in testing. The synchronized 
SDE is directly connected to the BDE, allowing the ability to 
publish code and content that has been assembled by a user 
into an environment that can be used for various types of 
testing, i.e., UAT. OAT, etc. Multiple SDEs can be “con 
nected to a single BDE so that various types of testing can be 
performed in parallel. 
0105 Parallel stream 224 also has a user 218 using a 
separate BDE 220 with which a parallel stream is being 
developed. For testing of code and content on this stream, a 
separate synchronized SDE 222 is used. A parallel stream will 
also have its own set of synchronized SDE’s in which various 
testing can take place. However, the same un-synchronized 
SDE's could be used for system testing the IT artifacts, 
although if this testing needs to be performed in parallel, then 
multiple un-synchronized SDE environments can be used. As 
a parallel stream cannot deploy to a production environment, 
a parallel stream does not require pre-production or actual 
production environments. 
0106 MKS is the source control system for IT artifacts, 
including themes, skins, and portlet applications. MKS does 
have built in parallel development Support and tooling to 
allow developers to write and manage IT artifacts in parallel. 
The content and code within the system can be deployed to 
multiple parallel streams for further development. MKS 214 
is connected to an unsynchronized SDE for testing of code 
and content without being synchronized to any particular 
BDE and development stream. An unsynchronized environ 
ment is a standalone portal server instance (not connected to 
the BDE of the TeamSite) that is used for deploying IT arti 
facts and performing system testing. 
0107 FIG. 3 is a system diagram showing the various 
system and entities involved in the parallel development pro 
cess and their unique portal IDs. Parallel environments on 
which parallel streams are developed can be done through 
provisioning or imaging. In imaging, an image of a harddisk 
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is copied to another system to quickly generate an identical 
environment. In provisioning, using scripts or automated 
tools, a parallel environment is generated and configured in a 
way defined by the scripts. 
0108. A given resource that exist within parallel streams 
need to have the same objectID, ensuring that the same object 
is being modified in each parallel stream. FIG. 3 shows how 
the object ID environments within the parallel stream, such 
as, Entity A322 and Entity B324 can be different because of 
provisioning. The object IDs of synchronized SDE's 304, 
preproduction environment 306, and production environment 
308 of Entity Aare different than those of synchronized SDE 
312, pre-production 314 and production 316 of Entity B. 
Similarly, a parallel stream based on Entity B 310 having 
parallel BDE 318 and synchronized SDE's 320 also has dif 
ferent object IDs. A script can be used to synchronize object 
IDs between production environments such as 302 and 310. 
0109 FIG. 4 is system diagram showing how an environ 
ment configurator 406 can be used to provision new parallel 
BDE and SDE environments on which parallel development 
can occur. The environment configurator uses a base image 
402, along with configuration templates 404, and any patch 
408 to create a portal environment 410. The BDI install pro 
cess 412 then adds additional components to complete the 
provisioning. 
0110 Environment configurator 406 is software executing 
on a workstation or other computer, and which can be written 
in any number of programming or Scripting languages. The 
Environment Configurator can use setup templates 404 or 
parameters that can be fed into the process to create different 
resulting configurations from a single base image 402. This 
allows quick changes to be made to the default environment 
configuration, without having to write complex scripts or use 
additional processes. The output of the process is a blank 
portal environment 410 that can be used as a BDE or SDE. 
This environment can then be adapted to a more specific 
function by installing other second generation (2G) compo 
nents 412. 

0111 FIG. 5 is a system diagram showing the relationship 
between the systems involved in the parallel development 
process. The parallel development process includes applica 
tion development system 504, a source code management 
system 506, and an unsynchronized SDE 502. After testing 
code and content, the application can be deployed to a parallel 
BDE 508 having a portal platform 510, and content manage 
ment system 512, before being finally deployed to a produc 
tion synchronized SDE 514 for use by end users. 
0112 Development system 504 is any source code or con 
tent development system, such as, Websphere Studio Appli 
cation Developer. This system is used by engineers and 
designers to create the code or content that will eventually be 
deployed to production systems. MKS is a source code man 
agement system that stores the code being developed. As the 
code is being developed, it can be tested on unsynchronized 
SDE 502, which is not linked to any BDE. This provides a 
convenient way to test code. 
0113 BDE 508 is made up of portal platform 510, which 

is used to create and modify pages of the web application. 
This content is stored in content management system 512, for 
example, Interwoven TeamSite. Production system 514 
executes this code and content once it is ready for end-users. 
Portal platform 510 and content management system 512 are 
connected through a network. 
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0114. In operation, source code is developed for a specific 
application as part of a parallel development environment 
project using development system 504, and is checked into 
source code management system 506. When the developed 
Source code is ready for release, a checkpoint within the 
Source code management system 506 is created. The Source 
code is then extracted and web application archives (WARs), 
EARS, etc. are built and deployed to unsynchronized SDE 
502 for testing. 
0115) Next, source code, themes, skins, etc. are extracted 
from the Source control management system 506 and content 
management system, and WARs, EARs, etc. are built. The 
resulting “build package' is deployed to the assembly portal 
platform 510. Pages, content fragments, etc. are created/ 
modified in the eBDE 508 and stored in the content manage 
ment system 512. When the content artifacts are ready for 
release, an edition is created, effectively versioning the non 
technical business users’ content release in a similar way to 
that done within the source code control system for the IT 
centric artifacts. 
0116. To finally release the code and content as a web 
application, a “release package” (with Websphere Portal 
objectIDs for example) is exported from the assembly portal 
platform 510, and checked into Source code management 
system 506. A “release package” is then extracted from 
Source code management system and imported into SDE 514. 
Regarding page definitions, content fragments, and other 
content, they are extracted from the content management 
system 512 and imported into the SDE 514. In this way, the 
SDE has a versioned edition of both the code and content for 
the application that can now be used by end users. 
0117 FIG. 6 is a more detailed system diagram showing 
the relationship between the systems involved in the parallel 
development process. The diagram shows the relationship 
between the development team 602, development build 604, 
development integration and test systems 606, and release 
environments 608. 
0118. The development systems include developer work 
stations 610-616 which are used to host development and 
testing tools and environments. The development environ 
ments provide Source code to the systems used for building 
the code 604. These systems include repository management 
tools 618, which themselves include a SCM 620. SCM 620 
provides source code from the repository to project manage 
ment add ons 622. These add ons include a build server 624 
for building source code, and reporting tools 626 for reporting 
on the build process. 
0119. After the source code has been built it is provided to 
integration testing system 606. This system 628, which con 
tains one or more testing systems 630-634 and the BDE 636, 
which contains one or more BDEs 638-640, is used for testing 
of the built code. 
0.120. After testing has been completed, the built code and 
content is Supplied to release package versioning server 642. 
This server provides a location to store and manage testing of 
applications and content, it also provides a platform for 
deploying the application to preproduction system 646 for 
operations acceptance test (OAT) 648 and user acceptance 
test (UAT) 650. Once testing of the release is completed it can 
be deployed to production server 644. 
I0121 FIG. 7 is a system diagram showing the flow of 
information between environments in the parallel develop 
ment process for a first release. A stream1 release 702 of code 
and content is shown moving from a development environ 
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ment, through BDE environment 706, and testing environ 
ments 708 and 710, before being deployed on production 
systems 712. 
0122 Stream1702 represents a set of code and content 
that is being developed. The code is developed on develop 
ment systems 704, before moving to BDE 706 for testing 
along with content. After the code has been Successfully 
tested on the BDE system, it can be deployed to another 
environment for user acceptance testing (UAT) 708. After 
user acceptance testing has been performed, the release can 
be deployed to a pre-production environment 710, that 
closely corresponds to the production environment 712, for 
final testing before being used by end users. 
0123. During the development and testing process, the 
code and content can be edited and fixed. These reverse flows 
are show by arrow 714, which shows the testing and editing 
cycles of code and content on the BDE 706. This is also shown 
by arrows 716 from UAT back to BDE 706 and by arrow 718 
from UAT back to development system 704 for code that has 
failed user acceptance testing. Another path for revising code 
and content is also shown by arrow 720 from pre-production 
to BDE, and arrow 722 from pre-production to development 
704. 
0.124 FIG. 8 is a system diagram showing the correspond 
ing workareas within the content management system as the 
code moves through the different development and testing 
environments. The content management system 814 has an 
internal branched storage structure 802 to store multiple edi 
tions of content. In accordance with the MPP, these internal 
editions are made to correspond to releases of content with 
accompanying code. The internal workarea 802 is shown with 
3 editions of a single branch of code, 804, 806, and 808 in this 
example. These would correspond to the V1.0, V2.0, V3.0 
shown in FIG. 1. Edition 808 is shown being deployed to 
production and corresponds to a fully tested parallel edition 
of the code. Other versions 804 and 806 may correspond to 
parallel versions of the code that were being developed and 
that were merged into the final version 808, or versions of 
content that did not pass testing and needed to be revised. 
0.125 FIG. 9 is a system diagram showing the flow of 
information between environments in the parallel develop 
ment process of a second release based on a first release. This 
diagram shows a stream1902 and stream2914, and the flow 
of code and content between them as deployments to produc 
tion 912 are made. 

0126 Stream1 is similar to that shown in FIG. 8, and 
follows a path from development environment 904 to BDE 
960, to UAT 908, to pre-production 910, and finally to pro 
duction 912. Similar to FIG. 8, the code can be modified and 
moved back to through the deployment flow to be retested. 
0127 Stream2 represents a parallel development stream 
of an application to the production stream. The stream also 
has a development environment 920, a BDE environment 
922, and a UAT testing environment 924. These development 
and testing environments are synchronized with the main 
path, allowing any changes to be merged in. 
0128 Stream2914 follows a similar path to that shown for 
stream1902, except it starts from a release of the main path, 
as shown by arrow 916. It then moves onto eBDE 922, and 
UAT 924 for testing. From testing it moves to the production 
environment and further testing by eBDE906, UAT908, and 
pre-production 910, before being merged into production 
912. Before stream2 is being deployed to production 912, it is 
first merged into stream1. This way there is only one branch 
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that is the production branch. Arrow 938 shows this promo 
tion, or merge, between the BDE 922 of stream2 and the BDE 
906. 
I0129 FIG. 10 is a system diagram showing the corre 
sponding workareas 1002 and 1034 within the content man 
agement system that corresponds to the released version of 
code and content. Similar to FIG. 8, this diagram shows the 
internal branched structure of the content management sys 
tem. 

0.130. The content management system 1022 is shown 
with a workarea 1002 that has three editions (versions) of a 
project 1004, 1006, and 1008. This code is tested on BDE 
1020, which is shown installed with TeamSite branch1 1022 
and Websphere platform 1024. Afterwards the code is 
deployed to production 1026. 
0131 Content management system also contains another 
workarea 1010 for the versions of content in parallel stream2. 
This work area 1010 contains multiple editions of a project as 
shown. This example shows four editions 1012, 1014, 1016, 
and 1018. Versions of code from this work area are deployed 
to BDE environment 1022, which is shown installed within 
TeamSite branch21030 and Websphere Portal platform 1032. 
I0132 Arrow 1034 shows how a project from one parallel 
stream can be branched to another parallel stream for further 
development. In this caseed 003 1008 of stream 1's workarea 
1002, was branched to stream2's workarea 1010 as ed2 
0001. From this, further editions that have been created (e.g. 
1014, 1016, and 1018) are shown. Similarly, after develop 
ment and testing of parallel versions has been done using 
BDE 1022, the code can be merged back into stream1. For 
example, the code can be merged into ed 00031008 of the 
first stream. The code can then be deployed to production 
1026. 
0.133 FIG. 11 is a system diagram showing the flow of 
information between environments in the parallel develop 
ment process of a second release. This shows more clearly 
that a second release of the first stream (e.g. a non-parallel 
version 1.1) goes through the same environments as the first 
version of stream1 before being deployed to production. This 
includes a development environment 1101, BDE 1104, UAT 
1106, pre-production 1108, and production 1110. 
0.134 FIG. 12 is a system diagram showing the corre 
sponding workareas within the environments. FIG. 12 more 
directly shows that an edition of code 1218 can move from a 
parallel branch 1220 back to a production branch 1222 (e.g. 
from ed2 0004 to ed 0004 1216 using paths 1212 and 1214). 
This new edition 1216 can then be deployed to production 
1206. 
0.135 FIG. 13 is a system diagram showing the design of 
the deployment component of the MPP. The deployment 
component has a SCM server 1302, a set of scripts 1304, 
including SCM client scripts 1306, and deployment scripts 
1308. Using these scripts, code and content is deployed to one 
or more data centers, for example, datacenter1 1310 and 
datacenter2 1316. 

0.136 SCM server 1302 contains the code and content to 
be deployed to testing and production systems. The Getzip 
function is a function of the MPP system that connects the 
SCM server to the opendeploy component. The Getzip func 
tion retrieves a build ticket which is saved on the content 
management system server 1304 and uses the information in 
the build ticket to create a deployment package. The Con 
fig label function connects the content management system 
to the SCM server and saves retrieved labeled files on the 
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content management server. The Config label function also 
merges the retrieved build ticket zip file. The last function in 
the deployment workflow is the DeployZip function, which 
uses the opendeploy scripts to deliver saved Zip files to the 
destination Run-time Deployment Helper (RDH) in a particu 
lar data center. 
0.137 FIG. 14 is a system diagram showing the design of 
the installation component of the MPP. The installation work 
flow installs the deployed build tickets. The open deploy 
component 1404 controls the process of deploying the build 
tickets from the RDH servers 1414 and 1424 to the Data 
centers 1416 and 1428. The opendeploy process includes the 
DeActWeb 1406, Install 1408, ActWeb. 1410, and Rollback 
1412 tasks. 
0.138. The DeActWeb process uses open deploy services 
1418 to trigger a script on the destination RDH server 1414 to 
deactivate webserver instances in preparation for installation 
of a new build. If there are no issues, the workflow reports the 
Success of the process to the user, and automatically starts the 
next process that is part of the open deploy process. 
0.139. The install process 1408 uses the opendeploy ser 
vices 1418 to trigger a script on the destination RDH server 
1414 to install the build ticket Zip file that was created during 
the deploy Zip task. 
0140. The ActWeb process 1410 uses open deploy ser 
vices 1418 to trigger a script on the destination RDH server 
1414 to activate the webserver instances. If there are no 
issues, the workflow reports a Success of the current process 
to the user, and automatically starts the next part of the open 
deploy process. 
0141. The rollback process 1412 uses open deploy ser 
vices 1418 to trigger a script on the destination RDH server 
1414 to restore a backed up file system and portal database. A 
rollback can be necessary if the opendeploy services are 
down, or if the install script issued a failure during the open 
deploy process. 
0142 FIG. 15 is a system diagram showing the implemen 
tation of a BDE environment. The BDE environment includes 
a user 1502 connecting through a client 1504 (e.g. web inter 
face) to a BDE environment 1508. The BDE environment 
1508 includes a web server 1514 and supporting system 1510 
as well as a database system 1512. 
0143. In accordance with at least one embodiment of the 
invention, resources within the portal server have a unique 
identifier that is spawned using the portal GUPID. If the 
portal GUPID is the same between two environments, there is 
the risk that two or more objects ID's between the streams 
could be the same. This would mean that two different 
resources with the same unique identifier are being managed. 
A parallel stream BDE behaves in a similar way to a synchro 
nized SDE. Unlike an SDE however, a user can create new 
resources on a parallel BDE, thereby ensuring that the 
GUPID is unique between the environments. This way all 
newly created resources are guaranteed to have truly unique 
identifiers. In alternative embodiments, other identification 
mechanisms may be used to identify resources. 
0144. In detail, the user 1502 is any user, such as a soft 
ware developer accessing the MPP system. This user uses a 
web interface through computer 1504 that is provide by BDE 
environment 1508 over network link 1506. This web interface 
is provided by a webserver 1510, for example, an IBM http 
server 1514 in combination with an application server 1516, 
a portal server 1518, and a LDAP server 1520. Application 
server 1516, such as Websphere, provides the ability to run 
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web applications. In this way, the MPP system can be built 
using Java applications. The Websphere portal server 1518 
provides a presentation layer for the application layer. 
(0145 The BDE environment also includes a database 
layer 1512. This database layer includes a portal database 
1522 for storing objects and pages used within the portal. The 
database layer also includes a BDE database 1526 for storing 
the projects being worked on, and an ID&V database 1528 for 
storing user profile information for identification and verifi 
cation purposes. 
0146 FIG. 16 is a system diagram showing further details 
of the BDE environment. The BDE environment includes a 
base infrastructure and configuration layer made up of a por 
tal server, an identification and Verification component, a 
database component 1616, an application server 1614, and a 
portal server 1612. The BDE environment also includes a 
base layer made up of the base BDE 1604, the BDE runtime 
1606, the ID&V component 1608, and the code and content 
1610 for the portal and application. The BDE environment 
also includes an entity layer 1602 with entity specific code 
and content that corresponds to the parallel project. 
0147 FIG. 17 is a system diagram showing the flow of 
information between components in MPP system. The sys 
tem includes a production assembly portal instance 1702 and 
a parallel portal assembly instance 1714. The system also 
includes team site repository 1704 and MKS repository 1716. 
Other components of the MPP system includes design time 
build helper 1706, open deploy server 1708, and runtime 
deployment helper 1710. 
0.148. The MPP system is made up of a production assem 
bly portal 1702, which is the production application that has 
been tested and deployed. Before an application is deployed 
to the production system, it is developed in parallel on parallel 
assembly portal instance 1714. This parallel development 
environment can access a parallel branch of code in Source 
code control system 1716. Access is through the source code 
control system's client interface. One example source code 
control system is MKS. The parallel development environ 
ment is also connected to a content management system 1704. 
such as TeamSite, which has a subbranch 1712 of content 
corresponding to the parallel branch of code being developed. 
The content which is stored in the content management sys 
tem can be accessed on the application machine through a 
protocol like the CIFS protocol. 
014.9 The content management system 1704 and the 
source code control 1716 system are connected to the design 
time build helper 1706 which and the open deploy server 
1708 which contain the scripts and code for managing the 
deployment of the parallel stream as described above. 
Deployment is done first to the runtime DH 1710, and then 
through SSH to the production assembly portal instance 
1702. 
0150 FIG. 18 is a system diagram showing communica 
tion of directory information between systems. FIG. 18 shows 
a production BDE environment 1802 installed within a blade 
chassis 1802. The assembly portal blade 1806 includes a 
database 1806 for storing content related to the assembly 
portal interface 1810. The BDE environment also includes an 
LDAP directory server 1808 for authentication purposes. 
0151. Connected to production BDE environment 1802 is 
aparallel development environment 1810 that is also installed 
on a blade chassis 1812. The parallel development environ 
ment also includes a content database 1814 and assembly 
portal instance 1816. The parallel development environment, 
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to simplify the architecture, can use the directory information 
from a production environment. Alternatively, both the pro 
duction and parallel environments can have their own direc 
tory information which can be synchronized using replica 
tion. This also makes failover possible, increasing fault 
tolerance. 
0152 FIG. 19 is a system diagram showing a more 
advanced version of directory information sharing between 
the production assembly portal instance 1902 and a parallel 
development assembly portal instance 1910. The system is 
similar to that shown in FIG. 18, however, it uses centralized 
and redundant directory servers. The production assembly 
portal instance 1902 is connected through a content switch 
1918 to a first directory server 1920. This first directory server 
19020 is connected to a second directory server 1922. These 
two directory servers can replicate information between 
themselves, and provide failover support for each other. In 
this way, the parallel assembly portal instance can connect to 
the same centralized directory servers 1920 and 1922 as the 
production assembly portal instance. 
0153 FIG. 20 is a system diagram showing details of a 
directory system capable of being used with the MPP. The 
directory system 2001 is a hierarchical directory system that 
is used to manage user information. The directory system 
2001 is divided into different regions (e.g. US region 2002), 
each of which can be further divided into multiple environ 
ments 2006 and 2007. Within this system there is the ability to 
move, copy, and re-produce user accounts between the pro 
duction and parallel environments. There is also the ability to 
synchronize all the parallel streams and manage the entire 
directory from a single location and interface. 
0154 FIG. 21 is a system diagram showing sharing of 
directory information between parallel BDE systems. The 
diagram shows a production BDE 2102 and a parallel BDE 
2104. The production BDE includes an application environ 
ment 2112 and supporting infrastructure 2108. It also 
includes directory server 2106 which can be used both by 
production BDE 2102 and parallel BDE 2104. Parallel BDE 
2104 only includes an application environment 2114 and 
supporting infrastructure 2110. 
0155 FIG. 22 is a system diagram showing communica 
tion of directory information between BDE environments. 
The figure shows a production environment 2202 and mul 
tiple parallel streams (e.g. 2204, 2206, 2208, and 2210). The 
second stream 2204 and third stream 2206 have different 
versions of the ID&V component (e.g. 2218 and 2220) than 
the production stream 2204. However, because they are com 
patible they can share the production stream's directory 
server 2216. The fourth parallel stream 2208 is shown with an 
incompatible version of the ID&V component and therefore 
points to a local LDAP server 2222. The fifth parallel stream 
2210 does have the same version of the ID&V component, but 
can still use a local directory server, for example, because it 
requires the use of separate data. 
0156 FIG. 23 is part of the user interface of the MPP, and 
shows a log of tasks completed along with other system 
messages. The MPP system is designed to log workflow 
messages. The log can have the date 2302 of the event, the 
task 2304 that created event, the user who executed the event 
2306, and the details of the event 2308. 
0157. The log can include messages related to the deploy 
ment and merging processes. For example, it can be displayed 
alongside the comparison results to provide a comprehensive 
view of the decisions that were made during the comparison 
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process. More detailed information about the execution of the 
MPP for example those related to failed execution, those that 
quit prematurely, or workflow initialization, can be done by 
viewing log files directly. Alternatively, the information can 
also be included within the portlet based viewer. 
0158 FIG. 24 is a system diagram showing details of the 
systems involved in developing and deploying multiple web 
application in parallel. The diagram shows the systems mak 
ing up the MPP platform. This includes ID&V CAM datas 
tore 2402, an assembly portal instance 2404, and an assembly 
portal database 2406. The system also includes MKS Reposi 
tory 2408, application platform 2410 (including J2EE appli 
cation assembler 24.12 and compiler 2414), and team site 
repository 2416. Executing on this platform is the open 
deploy process 2422, which deploys projects to staging envi 
ronment 2426 and production environment 2428. Other indi 
viduals involved in the deployment process include those 
scheduling the release 2420, those helping with quality con 
trol 2424, and editors of content 2418. 
0159. The ID&V CAM is used to ensure customer 
accounts are allowed access to the portal application. The 
assembly portal instance 2404 that is executing accesses this 
account information to Verify users. It also combines the data 
in assembly portal database 2406 related to content for the 
application. The application is executing on a J2EE platform 
2410, that includes and application assembler 2412 for 
assembling applications, and a compiler 2414 for compiling 
the code of application. 
(0160 The project is stored in MKS repository 2408. Other 
parts of the application, such as content and portal artifacts 
are stored in TeamSite repository 2416. The content is edited 
by TeamSite content editors 2418. 
0.161 The compiled application is deployed by open 
deploy process 2422, which deploys the application to stag 
ing environment 2426 for quality control 2424. Deployment 
is done when triggered according to a scheduling system or 
project managers 2420. The application can be tested in the 
staging environment using testing tools 2432, or other tools 
2430. After testing and deployment to a staging environment 
the application can be deployed to production environment 
2428. 
0162 FIG. 25 is system diagram showing links between 
systems involved in the deployment of a parallel stream. 
Information in the assembly portal instance 2502 is commu 
nicated to the TeamSite repository 2504 using CIFS. The 
team site repository content 2504 and MKS repository con 
tent are communicated to the design time build helper 2508 
using CIFS and the MKS client, respectively. The design time 
build helper 2508 then sends its output to the opendeploy 
server 2510. From the open deploy server, the application is 
sent to the SDE run-time deploy helper 2512 using opende 
ploy and SSH. The application is also sent to the production 
runtime deploy helper 2518 using opendeploy and SSH. 
From the SDE 2512 and the production run-time DH 2518, 
the application is sent to IHS 2514 and 2520 and to Web 
sphere platforms 2516 and 2522 using the opendeploy pro 
cess and Network File System (NFS). 
0163 FIG. 26 is a system diagram showing the flow of 
content through the BDE environments and the deployment 
systems. An IT developer 2602 creates content using Rational 
Application Developer (RAD) 2610. A business user 2604 
can also enter content using TeamSite content editor 2614 and 
assembly portal instance 2612. IT artifacts are then stored in 
a MKS 2608 and Business managed content and page assem 
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bly/compositions are stored in the TeamSite file server 2616. 
From here the IT artifacts are transferred to the design time 
build helper 2622. The design time build helper includes 
MKS client 2624 for retrieving information about MKS 
repository 2608. It also includes application assembly tools 
2632 for assembling information about TeamSite file server 
2616. 
0164. From here the content is provided to opendeploy 
server 2618, which has open deploy GUI 2620. The content is 
then provided to run time deployment helper 2636 (which has 
scripting components 2638 and open deploy server 2640). 
From run-time deployment helper the content is provided to 
web deployment manager 2642, and Websphere portal 2644. 
Deployed content can be stored in Oracle database 2646. 
0.165 FIG. 27 is a system diagram showing details of an 
implementation of the MPP. The work areas 2702 and team 
site content are available through CIFS to assembly portal 
instance 2712 within a visualization blade 2714. This blade is 
included within a blade chassis 2710 which includes a num 
ber of other blades corresponding to other BDE instances. 
Applications are deployed to the blade chassis using IBM 
RAD2704, MKS 2706, design time build helper 2720, and 
application assembly tools 2722 as described previously. Net 
HSM 2724 and SDE 2726. 
0166 FIG. 28 is a system diagram showing the details of a 
disaster recovery feature for the MPP system. The diagram 
shows two deployed applications 2802 and 2818 developed 
using the MPP process on blade chassis 2804 and blade 
chassis 2820. The blade chassis 2802 includes an assembly 
portal blade 2804 as described previously and a design-time 
build helper 2806 also as described previously. Blade chassis 
2802 is connected to blade chassis 2818 through NAS gate 
way 2808, SAN 2810, SRDF connection 2812, and the cor 
responding SAN 2814 and NAS Gateway 2816 of blade chas 
sis 2818. 
0167 NAS gateway 2808 provides access to files stored on 
SAN 2810. This SAN 2810 is synchronized with SAN 2814 
using the SRDF protocol, although other protocols can be 
used as is known in the art. The synchronized storage allows 
for failover between blade chassis 2802 and blade chassis 
2818. 
0168 FIG. 29 is a system diagram showing further details 
of the disaster recovery feature of the MPP. Users are directed 
to a disaster recovery (DR) site 2920 by URLs that are modi 
fied to point to the hostname IP of the DR site. BDE Staff 
users will be taken to the appropriate site by using a common 
URL which will take them automatically to the site that is up. 
The assembly portal blade 2904 is installed in a common way 
(i.e. common BDE environment installation) 2906 on a NAS 
gateway 2916 and SAN 2918, which as described previously, 
is synchronized with DR sites 2920. 
0169. The common BDE environment includes user data 
base 2908 and application assembly portal 2912. The appli 
cation portal is in communication with LDAP 2914 for direc 
tory information. 
0170 FIG.30 is a system diagram showing further details 
of the disaster recovery feature of the MPP. Users 3002 con 
nect to primary application system 3004, which is in commu 
nication with database system 3006. Database system 3006 
includes primary database 3008, primary log directory 3010, 
and replicated standby log 3012. Similarly, the standby envi 
ronment includes a standby application system 3018, and 
backup database system 3020. The backup database system 
3020 includes a secondary database 3022, a standby log 
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directory 3010, and a replicated primary log directory 3014. 
The replicated primary log directory 3014 and standby log 
directory are kept synchronized with the primary site. 
0171 FIG. 31 is a system diagram showing the compo 
nents involved in the failover feature of the MPP. Users 3102 
connect to a DNSURL redirecting component 3104 that can 
point users to either a main or a failover site. The DNSURL 
component 3106 is connected to a Veritas VIP3106. The main 
design time build helper 3108 and the standby design time 
build helper 3101 are both connected to the Veritas VIP3106 
for servicing requests. Alternatively, additional systems can 
be part of a failover cluster. Requests for services are made 
using data from SAN 3114 and are retrieved through NAS 
gateway 3112. SAN 3114 maintains synchronization using 
SRDF replication. Users are redirected to failover site using 
DNS failover. 
0172 FIG.32 is a system diagram showing components of 
the system involved in deploying a parallel stream. The sys 
tem includes run-time deployment helper 3202, which 
includes ANT and Scripting 3204 for deploying EAR pack 
ages to the Websphere deployment manager 3210, and for 
deploying WARs to the Websphereportal 3212. The deployed 
environment 3203 also includes Oracle database 3214 for 
supporting Websphere portal 3212. Objects are loaded into 
database 3214 by ANT and scripting components 3204 using 
WebSphere Portal scripting facilities such as XMLAccess. 
0173 FIG.33 is a flow diagram showing the overall pro 
cess for creating a new parallel stream. The process starts at 
step 3302 with a user deciding whether a parallel stream is 
needed at all for the project being developed. At step 3304, the 
user completes a parallel BDE request. This is information 
provided by the user that is needed to create the parallel 
stream. It can contain a reference to the production stream 
(server name and information on users that are to have access 
to MKS and other environment components). 
0.174. At step 3306, an environment is provisioned for the 
new parallel stream. At step 3308, to support this new stream, 
an environment is set up that includes installing Software 
components such as the IBM, BDE, ID&V core components. 
At step 3310, the installation is tested and the environment 
and other components are configured in accordance with the 
parallel stream request. At step 3312, after the environment 
has been set up, the initialization workflow is executed. At 
step 3314, the newly tested and configured environment is 
synchronized. 
0.175 FIG. 34 is a flow diagram showing the process for 
initiating a new parallel stream. The process starts at step 
3402 by an initiator 3410 starting the process of creating a 
parallel stream. At step 3404, the initiating of a new parallel 
stream in the parallel environment is then approved by an 
approver 3412. The parallel stream is created in the environ 
ment that was created for the parallel stream as described with 
respect to FIG.33 above. At step 3406, the target environment 
for the parallel stream is verified to make sure it is acceptable. 
At step 3408, the loading of the project is done to create a 
parallel stream. 
0176 Initializing a new parallel stream is the process 
whereby the BDE environment of the parallel stream is con 
figured, set and installed with the content of the production 
stream BDE. Once a parallel stream BDE has been initialized, 
it is basically a complete clone of the production stream. This 
allows a user to advantageously manage the code, content and 
configuration moving forward in parallel. In order to manage 
portal resource in parallel they have to be identical, which 
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means that the internal unique identifiers for the resources 
need to be the same. However, it is also important that when 
creating new resources within a parallel or production stream, 
they are given new unique identifiers that will not conflict 
with the resources that have been created on other streams. 
0177 Care must be taken when re-initializing a parallel 
stream, as the contents of the parallel stream are deleted. To 
mitigate the risk of an initialization workflow being run in 
error, the workflow can be disabled once it has been run 
properly, and can be re-enabled by issuing a work order. 
Before starting an initialization workflow, users log off the 
assembly WPS workbenches on the target, the files in the 
target workarea are saved and closed, no other approval work 
flows are in progress on the target environment, and the 
source edition used for the initialization workflow has been 
created. The initialization workflow can be started from the 
content pane of the target stream's workarea. 
0.178 If the initialization workflow has been rejected, the 
user can be sent an email. The target is then unlocked which 
make resources on the target read/write again for further 
development. The workflow lock for the process is also 
removed. The log is then updated with the actions that took 
place. 
0179 The verify target task is to make sure the initializa 
tion workflow was properly performed. Using the tasks view 
of the workflow pane (described below), a user can select the 
verify target task in the task list. The user then selects start 
input task, and selects the verify target link. The user then 
verifies the target stream by viewing selected pages. A user 
can also view the publicly available website. To accept the 
deployment after verification, the user can select the accept 
deployment button. 
0180. In response the system performs the following tasks, 
disables the workflow, sends a completed email, unlocks the 
workbench, unlocks the workflow lock, and logs the actions 
that were performed. 
0181. The user can also restore a target stream, this put the 
stream back to its state before any changes were made as part 
of this workflow. This task starts when a user rejects the 
deployment of a target stream. The restore function is of the 
tasks in the workflow pane. To perform a restore the system 
unlocks the backup workarea, restores the target stream from 
the backup that was taken, sends email to the user, unlocks the 
workbench for further development, unlocks the workflow, 
and records the details of the workflow tasks that were per 
formed. 
0182 FIG. 35 is a flow diagram showing the process for 
the get latest and promotion processes of the MPP that can be 
performed by users. The get latest workflow is designed to 
move resource from the production stream to parallel 
streams, or from a parallel stream to another parallel stream. 
As part of the get latest workflow, a detailed comparison is 
made of the target environment/parallel stream TeamSite 
workarea (which contains all of the content, including ver 
sioned portal resources) and a baseline or “MPP Edition.” 
This is a special kind of TeamSite Edition that is made auto 
matically by the internal processes. A baseline also includes a 
list of the installed applications in the environment and their 
associated versions. 
0183) Once a comparison has been performed, the results 
are displayed to the user (still within the context of the work 
flow), they can then make a decision of the resources that they 
wish to be synchronized. In some embodiments, only 
resources that are different can be displayed to the user. For 
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each difference identified between the streams a user can 
decide to ignore, overwrite, add, or delete the resource. After 
the decisions have been made, the get latest will then execute 
each of the decisions. Once this operation has been per 
formed, the streams are synchronized. Even though the con 
tent of the stream may not be exactly the same, the user has 
gone through a synchronization process and made informed 
decisions about merging the streams. 
0.184 At step 3502, the workflow is initiated. This brings 
the signed off changes from the production stream into the 
parallel stream or brings tested changes from one parallel 
stream to another parallel stream. The initialization workflow 
is used when a parallel stream is first provisioned, and is 
responsible for moving the content from a baseline within the 
production stream, into the parallel stream, and creating a 
new baseline of resources within the parallel stream. A base 
line is effectively a TeamSite edition that contains the content 
and resources at a given point in time. When performing the 
various comparison operations involved in parallel develop 
ment, baselines (i.e. version or checkpoints) can be used a 
point of reference in the comparison operation. 
0185. At step 3504, an approver 4128 makes decisions on 
whether to create the parallel stream or not, and what files to 
include in the parallel stream. A code comparison can be done 
to decide what changes or files should be included. An email 
or other notification can automatically be sent to the approved 
when a new workflow is initiated. At step 3508, the system is 
prepared for the code deployment, for example, logging off 
users, creating lock files. At step 3510, the deployment is 
started and code and content is copied to the parallel stream in 
the new environment. 
0186. At step 3512, the target is verified. This step 
includes verifying that the deployment was properly 
executed, and it unlocks the system for access. At step 3514, 
if there were any errors in the process, a restore can be done to 
place the system back into its previous state so that the 
deployment can be retried. 
0187 To perform the get latest workflow through the 
graphical user interface, users are generally logged off the 
assembly WPS workbench on the target environment, files in 
the target workarea are generally saved and closed, no other 
approval workflows are generally in progress in the target 
workarea, no other code deployment workflows are generally 
in progress on the target workarea, and the Source edition used 
for the process may already have been created. The user then 
uses the content pane of the target stream's workarea, and 
selects “new job'. The user then selects the get latest button. 
The workflow then displays the user's ID and the source 
branch, which is a path to the target workarea. The user then 
completes the remaining mandatory fields and starts the job. 
0188 The system then updates the lock file, locks the 
workarea and the workbench, sends an email to the user, takes 
a backup of the target stream, and performs the comparison 
pre-process by creating a copy of the workarea and an initial 
comparison file. Along with the user, the content and code 
comparison is then performed by displaying the different files 
to the user. 
0189 FIG. 36 is a flow diagram showing details of the 
initialization process. The purpose of the initialization work 
flow is to enable an entity to synchronize the code and content 
from the production stream to a newly provisioned parallel 
stream. After the new parallel stream BDE environment has 
been delivered, it will contain the bare minimum software, 
environment components, and configuration that is required. 
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This includes components such as, portal administrative port 
lets and pages. The initialization workflow will create a 
release package that contains the contents of the source pro 
duction environment. This workflow only needs to be 
executed once, during the provisioning process of a new 
environment. 
0190. Once a parallel BDE has been provisioned, the envi 
ronment has been initialized (using the initialization work 
flow), and code and content has been synchronized. The SDE 
environments associated with the BDE can then also be syn 
chronized. A synchronized SDE that is associated with a 
parallel stream is no different from a SDE synchronized with 
production, or any other stream. When a parallel stream BDE 
is first delivered, the SDE's associated with it will not contain 
any code or content of applications. 
0191 An existing SDE that is already in use, either as a 
synchronized environment of a production stream, or an un 
synchronized environment used for system testing or IT pur 
poses, can be moved into the parallel stream and be used. This 
would potentially reduce overall environment costs, however 
in order to be associated with the parallel stream, the envi 
ronment can be re-provisioned. There is no general way in 
which an SDE can simply be moved or re-associated with 
another source BDE simply by changing the environment's 
configuration. 
0.192 By re-provisioning the environment all data will be 
lost on that environment, and effectively, the environment 
delivered will be the same as requesting a new environment. 
(0193 The process starts at step 3604 where the informa 
tion for the initialization process is entered. At step 3606, the 
lock file on the system is updated, so that no other updates or 
changes are done at the same time. At step 3608, the workar 
eas and workbench is locked for the same reason. At step 
3610, the initialization process is validated to make sure it can 
be properly performed. 
0194 At step 3612, an email or other notification is sent to 
the approver of new parallel stream initializations, if the 
initialization is approved (step 3614), then at step 3620 the 
initiator is notified that the initialization can continue. 
0.195. If the initialization is not approved, then at step 3616 
an email or other notification is sent to the initiator letting 
them know their request has not been approved. At step 3618, 
the locks are undone on the target. The process then moves to 
step 3648, where the workflow lock is also undone, and at step 
3650, the workflow log is updated. 
0196. If the initialization is approved, then at step 3622 a 
backup is made in case errors occur during the initialization 
process. At step 3624, the workarea is unlocked so that 
changes can be made. At step 3626, the AWPS is initialized, 
and at step 3628 the workarea is initialized. The initiator is 
then notified at step 3630 that the workarea has been initial 
ized. 
(0197). At step 3632, the target is verified to ensure that the 
initialization was properly performed, if not, the process goes 
to step 3634 to perform a restore back to the previous system 
configuration. At step 3.636, the backup workarea is unlocked, 
and the system is restored at step 3638. At step 3640, an email 
is sent to the initiator notifying them that the restore is com 
plete. The process then moves to step 3646 and performs the 
steps described above after step 3618 when initialization of a 
workflow is not approved. 
0198 At step 3642, if the target is verified, the deployment 

is accepted and the workflow lock is disabled. At step 3644, a 
notification is sent to the initiator notifying them that the 
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initialization is complete. The process then moves to step 
3646, performing the steps described above after step 3618, 
when initialization of a workflow is not approved. 
(0199 FIG. 37 is a flow diagram showing details of the 
overall deployment process. At step 3702, the first release is 
developed. At step 3704, the release is deployed to an unsyn 
chronized SDE. At step 3706, the code is tested for defects. If 
there are no defects, then at step 3708 the release is deployed 
to the eBDE. Otherwise, the process moves back to step 3702 
and a new release is developed. At step 3710, site assembly is 
performed, and the site is checked for defects at step 3712. If 
no defects are found, then at step 3714, the release is deployed 
to an environment for further testing. Again, if no defects are 
found, the release is moved to a pre-production environment 
at step 3718. Finally, if not defects are found at step 3720, the 
release is deployed to production at step 3722 for use by users. 
Testing for defects continues at step 3724. 
0200. At any of the steps where testing for defects is per 
formed (steps 3712,3716,3720, and 3724), upon detection of 
one more defects, the process moves back to step 3728, where 
the code can be fixed and a new release developed for deploy 
ment. 

0201 FIG. 38 is a flow diagram showing details of the 
promotion process. The promotion process is effectively the 
same as the get latest workflow, however it is specially 
designed to move resources from parallel streams into the 
production stream. As the production stream is the only envi 
ronment that is used to deploy resource into the pre-produc 
tion and production environments, there is a potentially 
higher risk with merging resources into the production 
stream. For example, if a rollback is required, then the pro 
duction stream will be unavailable during the rollback period, 
and the user will not be able to perform any releases into the 
production environment. 
0202 The rollback process for the promotion process is 
similar to that for the get latest workflow. However, the 
backup and restore processes within the promotion workflow 
differs slightly due to the architectural significance of the 
production stream, as the production stream is the environ 
ment that can be promoted to a pre-production or production 
environment, importance needs to be placed on ensuring the 
integrity of the content of that production stream. The pro 
duction stream can also have a disaster recovery environment. 
This is a synchronized environment that resides in a different 
data center, and which allows a seamless failover if there is a 
critical error to the main production environment. This 
requires real-time synchronization between the production 
stream and disaster recovery environments. 
0203 When performing a backup of the production envi 
ronment, the process can be the same as when performing a 
get latest operation, however, the disaster recovery environ 
ment needs to be synchronized when performing a restoration 
of the previous backup. 
0204 The process starts at step 3802, where a second 
stream is being developed. At step 3804, the second release is 
deployed to an unsynchronized SDE. If defects are detected at 
step 3806, then the process moves back to step 3802 for 
development of a fixed release. If defects are not found, then 
at step 3808 the second stream is initialized. At step 3810, the 
second stream is initialized based on the first stream. At step 
3812, the second stream is deployed. At step 3814, site assem 
bly is performed. At step 3816, the second stream is tested for 
defects. If no defects are found, then at step 3818, the first 
stream is tested updates, and if updates are found, they are 
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incorporated into the second stream at step 3820, after which 
site assembly is again performed. 
0205 If no updates are found at step 3822, then the second 
stream is release to UAT for testing. At step 3824, the second 
stream is tested, and then deployed to an eBDE at step 3826 if 
no defects are found. At step 3828, the release is deployed to 
UAT, and it is again tested for defects at step 3830. If no 
defects are found, then the second stream is released to be 
deployed to a pre-production environment. At step 3838, the 
second stream is again tested for defects, and if no defects are 
found, the release is deployed to a production environment at 
step 3840. At step 3842, additional testing on the released 
version can be performed. 
0206. If defects are detected at any of steps 3830,3838, or 
3842, the process moves to step 3832, where there is a roll 
back to the first stream. At step 3830, the code can be fixed. At 
step 3824, when a defect is detected the process moves 
directly to step 3834, without performing a rollback. There is 
an inherent risk when performing an operation, like a get 
latest, that the decision made during the merge of the parallel 
streams will cause one or all of the parallel streams to fail. For 
example, it could cause conflicts with other code or content. 
This is more likely to occur if dependencies or pre-requisites 
do not exist within the environment. If this does occur, then a 
rollback of the environment back to the state it was before the 
operation was performed can be done. A rollback can be done 
because each time an operation is performed, for example a 
get latest workflow, a complete backup of the parallel stream 
can be taken. The last stage of an operation allows a user to 
verify that the environment behaves as expected. If not, the 
user can perform a rollback. 
0207 FIG. 39 is a system diagram showing the deploy 
ment process and flow of information over time. The steps in 
developing a first stream 3902 are shown. The steps include 
moving from a development environment 3914 to an eBDE 
3906 environment, to a testing environment 3916, and then to 
a preproduction environment 3918. Finally, the first stream 
3902 moves from the pre-production environment to a pro 
duction environment 3910. 

0208. When developing a parallel stream, after the first 
stream is developed and moves to an eBDE environment 
3906, it can be used to form a second stream 4064. As shown 
in this figure, a second stream 3904 is developed in a devel 
opment environment 3920, after which it can be combined 
with the first stream 3902 in the eBDE environment 3922. The 
new combined second stream can then be moved to a testing 
environment 3924, after which it can be moved to a second 
eBDE environment 3926 that is on the path to the production 
environment 3910. From the eBDE environment 3926, the 
second stream can be further tested in testing environment 
3928 and pre-production environment 3912, before moving 
to production environment 3910. 
0209 FIG. 40 is a system diagram showing the get latest 
process and flow of information over time between three 
parallel streams. Stream14002 is released at T14208. At time 
T2 4010, a get latest can be performed to create a second 
stream 4004. From this second stream a yet third stream 4006 
can be created in the same way at T3 4012. 
0210. These parallel streams can then be merged before 
being released to production. FIG. 40 shows at T4 4014 the 
second stream 4004 being merged into the first stream 4002. 
At T54014 parallel stream 3 4006 is merged into the merged 
stream1 and stream2, creating a single merged stream. 
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0211 FIG. 41 is a user interface of the MPP showing how 
different security groups can be configured. The MPP inter 
face includes an admin component 4102 that includes various 
administrative functions. This figure shows how approval 
groups can be created. The interface includes an active text 
field 4110, and a test field 4108, where information can be 
entered. The interface includes an “add” button 4104 for 
adding approval groups, and a “rename' button 4106 for 
renaming approval groups. 
0212. There are three different types of user access. For 
TeamSite users, they are controlled by UNIX groups and the 
user administration console within TeamSite, these users are 
only able to access the TeamSite 6.5 Content Center. Creation 
of a user account in TeamSite does not provide access to the 
entire BDE. Forportal server users, these users are created in 
the LDAP directory and are used by BDE users to perform 
administrative tasks such as managing the site i.e. using the 
BDE features. For ID&V Portal users, these users are basic 
portal registered user accounts that have additional attributes 
configured in the LDAP entry that identify them as “custom 
ers.” These are generally used by local entities for testing 
purposes, to see how the environment behaves with a simu 
lated front-end "customer.” Alternative user access types can 
also be provided. 
0213 FIG. 42 is a user interface of the MPP showing 
configuration of the get latest process. The admin interface 
shows various users 4202-4212, along with their status of 
whether they are a contributor, and with each user having 
corresponding approval groups to which they belong. 
0214 FIG. 43 is a user interface of the MPP showing the 
overall design of the system. The system is shown with a web 
interface, although other interfaces can be used. The interface 
includes a workflow task pane 4302 and an admin task pane 
4306. The workflow task includes a new job button 4312, as 
well as window 4310 showing the tasks in process. The dis 
play includes a task name 4322, a description 4312, a 
requestor 4314, an owner 4316, a due date 4318, and actions 
that need to be done 4320. From this interface a user can 
control the overall workflow of creating and deploying a 
parallel stream. 
0215 FIG. 44 is a user interface of the MPP showing the 
beginning of the code deployment workflow. Through this 
interface a user creating a new task can choose a utility task 
4402, a simple utility task 4404, or a code deployment work 
flow 4406. After selecting the type of task, the user can select 
next 4408, or close the process using button 4410. 
0216 FIG. 45 is a user interface of the MPP showing 
configuration settings for the deployment process. The user 
can enter a change request ticket number 4506 (when deploy 
ing to a production environment), the type of website entity 
4508, the type of target environment 4510 (e.g. production, 
preproduction, testing), and whether they wish to configure 
the label process 4512. The interface also allows user to 
review a workflow configuration 4514, to modify a workflow 
configuration 4516, to view a deployment status page 4518, 
and to view a TeamSite workflow flowchart 4520. Buttons 
4502 and 4522 can be used to start the job, while button 4504 
and 4524 can be used to cancel the creation process. By 
selecting start job, a code deployment workflow task will be 
created with the configuration entered. 
0217 FIG. 46 is a user interface of the MPP showing part 
of the get latest process. This interface shows two tasks 4602 
and 4604 where the get latest process has been completed, as 
shown by actions column 4606. Window 4608 shows details 
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of the result of the get latest process, for example, from the 
workflow log. This interface also shows that the user can start 
the next part of the process, which is the code deployment 
process, using the start input task button 4610. 
0218 FIG. 47 is a user interface of the MPP showing part 
of the deployment process. The interface is used to deploy 
code to a target environment. The interface includes informa 
tion about the current parallel stream 4702. It also includes a 
process description 4704 describing the next processes to be 
performed. The interface allows a user to select the MKS 
project 4706, the build ticket number 4708, and a config label 
4710. It also displays the target environment 4712 (e.g. pro 
duction) and target deployment servers 4714. The interface 
includes a submit button 4716 for submitting the deployment 
task. 

0219 FIG. 48 is a user interface of the MPP showing 
results of the deployment process. This interface shows infor 
mation about the current parallel stream 4802, as well as 
information 4804 about the result of the code deployment 
process. For example, this can include information from the 
log such as whether the process was successful or not. The 
interface also shows Summary information about the task 
4806, including, the task name, the process name, the 
completion status, and the next action 4808. 
0220 FIG. 49 is a user interface of the MPP showing 
deploying code to production. The interface shows an output 
4902 stating that notification has been sent about code 
deployment. It also provides a button 4904, so that the user 
can deploy the code to a production environment after testing. 
0221 FIG. 50 is a user interface of the MPP showing 
deploying code to production. This interface allows a user to 
deploy code to a production environment in a similar manner 
to the other interfaces. 

0222 FIG. 51 is a user interface of the MPP showing the 
results of the deployment process. This interface is similar to 
FIG. 47 and allows a user to enter the necessary configuration 
information for deploying a parallel stream to a production 
environment. It also shows information about the current 
deployment process and the next tasks. It includes an option 
5102 start and stop the production webservers during the 
deployment. 
0223 FIG.52 is a user interface of the MPP showing a log 
of the results. This interface is similar that shown in FIG. 48, 
and shows the result of the deployment to production process 
5201. It also shows summary information about the deploy 
ment to production and the next steps 5202. 
0224 Reporting of the operations of the MPP system can 
also be done. For example, generating an audit history that the 
user can view. This way a user can review the decisions that 
we made during any get latest or promotion operation per 
formed in the past. The user can determine the current base 
line of an environment, which includes a list of all the current 
applications deployed to an environment, the associated 
project revisions, and the current baseline of content. 
0225 TeamSite can be set to automatically log workflows 
that Submit resources to it. Important information to log 
includes the tasks executed during a workflow, who executed 
them, who approved the tasks, and when they executed. A 
common workflow logging component can be used to log 
information from the MPP tasks and operations, regardless of 
whether an operation is Successful or not. The log can also 
contain information Such as, history file location, task name, 
taskid, and date/time. 
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0226 FIG. 53 is a user interface of the MPP showing how 
a production and a parallel version of a project are compared. 
The interface shows a production version 5302 and a parallel 
version 5304 that have been developed. The pages 5306, 
content 5322, and applications 5310 of the production version 
5302 are shown. The corresponding new versions of the par 
allel stream 5304 are also shown. 
0227. The workflows used to manage releases between 
streams are inherently complex processes, the user helps by 
analyzing the differences between streams and making the 
decision to continue with the workflow. At anytime during the 
comparison process, a user can save their decisions and/or 
close the compare difference page. This is useful when work 
ing with large sets of differences. The user can select the tab 
for the type of artifacts they want to review. This displays a list 
of artifact differences since the last comparison took place. 
The table identifies the artifact type and number of decisions 
currently made (out of the total number of differences listed). 
The radio buttons (Add, Delete, Ignore. Overwrite) are only 
active for an artifact if that value is a valid selection. 
0228. The differences are color coded identifying differ 
ence actions that have occurred to the artifacts since the last 
comparison took place. The user can place their cursor on a 
color to get a tip regarding what each color represents. The 
user selects an artifact to bring up the comparison details page 
for that artifact. The user can also select the view the file 
source differences, to view the code differences between two 
artifacts, side by side. 
0229. The user then makes their selection for each item. 
This can be done using set action values, which apply to a 
group of artifacts, or to individual selections. It is important 
make URL mapping decisions intandem with the decision for 
their corresponding components. For CAM levels and code 
tabs, the user can click either yes or no. Code deployments are 
not recommended if the only differences between environ 
ments are CAM level differences. A user can updated the 
CAM level manually in this situation. After finishing review 
ing the items on one tab, the user can simply click another tab 
to select it. Finally, once the user is done with their review, 
they can click the submit choices button. 
0230. There user can go through this same process for 
deleted compositions. The user can review the deleted files 
and make a decision on what to do with it. The user can group 
files together for the same action. When the user is done with 
their review, they can click the submit choices button. 
0231. Using the columns of buttons, including add 5312, 
delete 5314, ignore 5316, merge 5318, and over-write buttons 
5320, a user can merge the production and parallel stream into 
a new version. In some cases, a user may want to add a file in, 
while in other cases they may wish to ignore changes in the 
parallel stream and stay with the production version. 
0232 FIG. 54 is a user interface of the MPP showing how 
a production and a parallel version of a web page layout are 
compared. This interface assists a user in comparing the page 
layout of content between a production version 5402 and a 
parallel version 5404. The interface shows the differences 
between page titles 54.06, summary text 5408, keywords 
5410, and business lines 5412. 
0233 FIG.55 is a user interface of the MPP showing how 
a production and a parallel version of a web page are com 
pared. The interface shows a production version of a page 
(e.g. home.html) and a version of the page in the parallel 
stream 5504 (e.g. the updated version of home.html). The 
preview can also show other content included within the page. 
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This preview allows a user to more easily compare content 
files when merging a parallel stream. The user can easily 
Switch between this preview view and a merge view using 
tabs 5506 and 5508. 
0234 FIG. 56 is a user interface of the MPP showing a 
Summary of the comparison and merge process. The interface 
shows a production version of the stream 5602, a parallel 
version of the stream, and a summary 5606 of how each of the 
files was merged and to which version. This way a user can 
easily review the merging process and make changes if 
desired. This summary includes pages 4980, content 5610, 
and applications 5612. 
0235 FIG. 57 is a user interface of the MPP showing how 
a production and a parallel version of the code are compared. 
This interface shows a production version of a source code file 
5702, and a version of the source code file 5704 in a parallel 
stream. This allows a user to easily compare the two versions 
of the source code when making a decision as to how the files 
should be merged. Highlighting and other visual indications 
can be used to make the difference more apparent. 
0236 Embodiments of the invention can be implemented 
using standard web technologies such as HTML, Java, and 
JavaScript, as well as, Scripting languages for deploying and 
managing files and provisioning systems for use during 
development. For example, the Kickstart program from 
RedHat may optionally be used. In addition, known standard 
database systems can be using for the storage of content and 
files, for example, DB2. 
0237 Other embodiments, extensions and modifications 
of the ideas presented above are comprehended and within the 
reach of one versed in the art upon reviewing the present 
disclosure. Accordingly, the scope of the present invention in 
its various aspects should not be limited by the examples and 
embodiments presented above. The individual aspects of the 
present invention and the entirety of the invention should be 
regarded so as to allow for Such design modifications and 
future developments within the scope of the present disclo 
sure. The present invention is limited only by the claims that 
follow. 

What is claimed is: 
1. An method of automatically managing processes in the 

parallel development of an application through a graphical 
user interface on a client computer system, the graphical user 
interface being used to managing automated processes 
executing on servers, wherein the automated processes com 
plete their tasks without further user interaction, the auto 
mated processes comprising: 

provisioning a first development environment, including at 
least a first server executing an application platform, a 
Source code control system, and a content management 
system; 

generating, from a first release of the application having 
first source code and first content using the first devel 
opment environment, a second release of the applica 
tion, wherein the second release includes second source 
code and second content of the application; 

provisioning a second development environment, includ 
ing at least a second server executing an application 
platform, a source code control system, and a content 
management System; 

deploying the second release to the second development 
environment; 

merging modifications to the second source code and the 
second content of the second release into the first Source 
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code and the first content of the first release to generate 
a third release of the application including third source 
code and third content; and 

deploying the third release of the application to at least one 
production environment server for use by users of the 
application, wherein the deployment includes, for (a) 
installing executable versions of the third source code on 
a production environment server executing a production 
application platform and (b) installing the third content, 
to a production environment content management sys 
tem. 

2. The method of claim 1, wherein the first release of the 
application is a production stream. 

3. The method of claim 1, wherein merging the modifica 
tions to the second source code and the second content of the 
second release into the first source code and the first content 
of the first release to generate a third release of the application 
including third source code and third content is performed by 
a non-technical business user through the graphical user inter 
face that includes interfaces for managing tasks and for 
reviewing the result of completed tasks. 

4. The method of claim 1, wherein the source code control 
system and the content management system have internal 
branching mechanisms. 

5. The method of claim 4, wherein the first release, second 
release, and third release of the application are each separate 
versions in the source code control system and the content 
management System. 

6. The method of claim 1, wherein provisioning the second 
application platform comprises: 

running one or more Scripts to install source code and 
content on the second application platform. 

7. The method of claim 6, further comprising: 
locking the second application platform before running the 

one or more Scripts; and 
unlocking the second application platform after running 

the one or more scripts. 
8. The method of claim 7, wherein provisioning further 

comprises: 
logging the tasks performed by the one or more scripts and 

logging the results of the tasks performed by the one or 
more scripts to a central logging component. 

9. The method of claim 1, further comprising: 
generating a backup of the first release before merging the 

modifications to the second source code and the second 
content of the second release into the first release. 

10. The method of claim 9, further comprising: 
rolling back the merging of modifications using the gener 

ated backup. 
11. The method of claim 1, further comprising: 
deploying the third release of the application to a pre 

production environment; and 
testing the third release in the pre-production environment, 

before deploying the third release to a production envi 
rOnment. 

12. The method of claim 11, further comprising: 
generating a baseline based on the second development 

environment, wherein the baseline includes the status of 
source code and content files within the second devel 
opment environment; 

comparing the second release of the application to the 
baseline; and 
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deploying the second release of the application to the sec 
ond development environment responsive to the com 
parison. 

13. The method of claim 12, wherein deploying the second 
release of the application to the second development environ 
ment responsive to the comparison comprises: deploying 
source code files that are modified. 

14. The method of claim 1, further comprising: 
generating unique identifications for at least one source 

code file and one content file of the second release before 
deploying the second release to the second development 
environment, and using the unique identifications when 
merging the modifications to the second source code and 
the second content of the second release into the first 
source code and the first content of the first release to 
generate a third release of the application. 

15. The method of claim 1, further comprising: 
reviewing, by a user, a log of the merging of the modifica 

tions to the second source code and the second content of 
the second release into the first source code and the first 
content of the first release to determine if any errors 
occurred during the merging process. 

16. The method of claim 1, further comprising: 
forwarding users of the production environment to a 
backup production environment in the event of a failure, 
and synchronizing the production environment and the 
backup production environment using a storage area 
network. 

17. The method of claim 1, wherein merging the modifi 
cations to the second source code and the second content of 
the second release into the first source code and the first 
content of the first release to generate a third release com 
prises: at least one of adding in a source code file, deleting a 
Source code file, ignoring changes to a source code file, over 
writing a source code file, and including only parts of a source 
code file. 

18. The method of claim 1, further comprising: comparing 
changes to the Source code and content between the first 
release and the second release. 

19. The method of claim 18, wherein comparing changes to 
the source code and content between the first release and the 
second release comprises comparing source code listings and 
comparing rendered displays of content files. 

20. The method of claim 19, wherein the rendered displays 
of the content files are selectively highlighted for visual com 
parison. 

21. The method of claim 1, wherein deploying the third 
release of the application to a production environment com 
prises: 

automatically stopping execution of at least one applica 
tion on the production environment before deploying the 
third release; and 

and automatically starting execution of the third release of 
the application after deployment of the third release to 
the production environment. 

22. The method of claim 1, wherein each of the servers 
executing the application platform, the source code control 
system, and the content management system, are separate and 
distinct servers. 

23. The method of claim 1, wherein deploying the second 
release to the second development environment comprises 
installing executable versions of the second source code to an 
application platform of the second development environment 
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and installing the second content to a content management 
server of the second development environment. 

24. The method of claim 1, wherein the graphical user 
interface on the client computer system sends commands to a 
corresponding management application executing on a 
deployment and build server, and wherein the deployment 
and build server is coupled to the production environment 
through an electronic network, and builds executable versions 
of the third source code for deployment on the production 
environment application platform server, and wherein the 
deployment build server installs the third content to the con 
tent management server of the production environment. 

25. An system for automatically managing processes in the 
parallel development of an application through a graphical 
user interface, the graphical user interface being used to man 
aging components for performing automated processes, 
wherein the components complete their tasks without further 
user interaction, the component comprising: 

a provisioning component for provisioning a first develop 
ment environment including at least a first application 
platform, a source code control system, and a content 
management system, wherein the provisioning compo 
nent 

(i) generates, from a first release of the application having 
first source code and first content using the first devel 
opment environment, a second release of the applica 
tion, wherein the second release includes second source 
code and second content of the application; 

(ii) provisions a second development environment, includ 
ing at least a second application platform, a source code 
control system, and a content management system; 

a deployment component for deploying the second release 
to the second development environment; 

a merging component for merging modifications to the 
second source code and the second content of the second 
release into the first source code and the first content of 
the first release to generate a third release of the appli 
cation including third source code and third content; and 

the deployment component deploying the third release of 
the application to a production environment for use by 
users of the application, wherein the deployment 
includes installing (a) executable versions of the third 
Source code and (b) the third content, to another appli 
cation platform for the production environment. 

26. The system of claim 25, wherein the first release of the 
application is a production stream. 

27. The system of claim 25, wherein merging the modifi 
cations to the second source code and the second content of 
the second release into the first source code and the first 
content of the first release to generate a third release of the 
application including third source code and third content is 
performed by a non-technical business user through the 
graphical user interface. 

28. The system of claim 25, wherein the source code con 
trol system and the content management system have internal 
branching mechanisms. 

29. The system of claim 28, wherein the first release, sec 
ond release, and third release of the application are each 
separate versions in the source code control system and the 
content management system. 

30. The system of claim 25, wherein provisioning the sec 
ond application platform comprises: 

running one or more Scripts to install source code and 
content on the second application platform. 
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31. The system of claim 25, further comprising: 
generating a backup of the first release before merging the 

modifications to the second source code and the second 
content of the second release into the first release. 

32. The system of claim 25, further comprising: 
deploying the third release of the application to a pre 

production environment; and 
testing the third release in the pre-production environment, 

before deploying the third release to a production envi 
rOnment. 

33. The system of claim 32, further comprising: 
generating a baseline based on the second development 

environment, wherein the baseline includes the status of 
source code and content files within the second devel 
opment environment; 

comparing the second release of the application to the 
baseline; and 

deploying the second release of the application to the sec 
ond development environment responsive to the com 
parison. 

34. The system of claim 26, further comprising: 
generating unique identifications for at least one source 

code file and one content file of the second release before 
deploying the second release to the second development 
environment, and using the unique identifications when 
merging the modifications to the second source code and 
the second content of the second release into the first 
source code and the first content of the first release to 
generate a third release of the application. 

35. The system of claim 26, further comprising: 
reviewing, by a user, a log of the merging of the modifica 

tions to the second source code and the second content of 
the second release into the first source code and the first 
content of the first release to determine if any errors 
occurred during the merging process. 

36. The system of claim 26, further comprising: 
forwarding users of the production environment to a 
backup production environment in the event of a failure, 
and synchronizing the production environment and the 
backup production environment using a storage area 
network. 

37. The system of claim 26, wherein merging the modifi 
cations to the second source code and the second content of 
the second release into the first source code and the first 
content of the first release to generate a third release com 
prises: at least one of adding in a source code file, deleting a 
Source code file, ignoring changes to a source code file, over 
writing a source code file, and including only parts of a source 
code file. 

38. The system of claim 26, further comprising: comparing 
changes to the Source code and content between the first 
release and the second release. 

39. The system of claim 38, wherein comparing changes to 
the source code and content between the first release and the 
second release comprises comparing source code listings and 
comparing rendered displays of content files. 

40. A computer application development system managing 
and coordinating parallel development of a computer appli 
cation by separate computer system production environ 
ments, the computer system comprising: 

a first development environment comprising a first provi 
sioning system provisioning at least a first application 
platform, a source code control system, and a content 
management system, wherein the first provisioning sys 
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tem generates, from a first release of the application 
having first Source code and first content using the first 
development environment, a second release of the appli 
cation, wherein the second release includes second 
Source code and second content of the application; 

a second development environment comprising a second 
provisioning system provisioning at least a second 
application platform, a Source code control system, and 
a content management system; 

a merging system component for merging modifications to 
the second source code and the second content of the 
second release into the first source code and the first 
content of the first release to generate a third release of 
the application including third source code and third 
content; and 

a deployment system component deploying the second 
release to the second development environment, and 
deploying the third release of the application to a pro 
duction environment for use by users of the application, 
wherein the deployment of the third release includes 
installing (a) executable versions of the third source 
code and (b) the third content, to another application 
platform for the production environment. 

41. The method of claim 40 wherein the first and second 
development environments are geographically distinct. 

42. The method of claim 40, wherein the first development 
environment is used to develop the first release and the second 
development environment is used to develop the second 
release, wherein the first and second release represent distinct 
versions of an application, and wherein the first release is the 
main release of the application into which modification to the 
second release are merged. 

43. A computer-readable medium of instructions for auto 
matically managing processes in the parallel development of 
an application through a graphical user interface, the graphi 
cal user interface being used to managing automated pro 
cesses, wherein the automated processes complete their tasks 
without further user interaction, the instructions of the auto 
mated processes comprising: 

provisioning a first development environment including at 
least a first application platform, a source code control 
system, and a content management system; 

generating, from a first release of the application having 
first source code and first content using the first devel 
opment environment, a second release of the applica 
tion, wherein the second release includes second source 
code and second content of the application; 

provisioning a second development environment, includ 
ing at least a second application platform, a source code 
control system, and a content management system; 

deploying the second release to the second development 
environment; 

merging modifications to the second source code and the 
second content of the second release into the first Source 
code and the first content of the first release to generate 
a third release of the application including third source 
code and third content; and 

deploying the third release of the application to a produc 
tion environment for use by users of the application, 
wherein the deployment includes installing (a) execut 
able versions of the third source code and (b) the third 
content, to another application platform for the produc 
tion environment. 
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44. The method of claim 43, wherein merging the modifi 
cations to the second source code and the second content of 
the second release into the first source code and the first 
content of the first release to generate a third release of the 
application including third source code and third content is 
performed by a non-technical business user through the 
graphical user interface that includes interfaces for managing 
tasks and for reviewing the result of completed tasks. 

45. The method of claim 43, wherein the first release, 
second release, and third release of the application are each 
separate versions in the Source code control system and the 
content management system. 

46. The method of claim 43, wherein provisioning the 
second application platform comprises: 

running one or more Scripts to install source code and 
content on the second application platform. 
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47. The method of claim 43, further comprising: 
deploying the third release of the application to a pre 

production environment; and 
testing the third release in the pre-production environment, 

before deploying the third release to a production envi 
rOnment. 

48. The method of claim 43, further comprising: 
generating a baseline based on the second development 

environment, wherein the baseline includes the status of 
source code and content files within the second devel 
opment environment; 

comparing the second release of the application to the 
baseline; and 

deploying the second release of the application to the sec 
ond development environment responsive to the 
comparison. 


